Two new 1-D coordination polymers and a discrete trinuclear complex with a double-ring framework were synthesized and structurally characterized. The unique irreversible conversion from the trinuclear complex to one of the 1-D coordination polymers by contact with MeCN is described.
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Selective constructions of multinuclear metal complexes by selfassembly processes are fundamental subjects in supramolecular chemistry.
1 Bis-imidazole-and bis-benzimidazole-type ligands with two methylene groups 2 have produced coordination polymers 3 as well as discrete molecules 4, 5, 6 that have M 2 L 4 , M 2 L 2 , 15 and M 3 L 4 -type cage structures. The metal ions, anions, and solvents used in the syntheses are important factors in the obtained structures. In many cases, the anion is included in the cage of the obtained compounds, because they act as a template guest to create the cage frameworks. Among the discrete metal 20 complexes, M 3 L 4 -type complexes are still rare. 5 This is because it is quite difficult to terminate the multinucleation at the trinuclear structure when the formation of polynuclear structures could be obtainable. We have focused on the self-assembled system constructed 25 from 1,4-bis(imidazol-1-ylmethyl)-2,3, 5,6-tetramethylbenzene (bitb) were obtained by the diffusion method at about 33%, 41%, and 50% yield respectively.
The structures of 1, 2, and 3 were clarified by single-crystal Xray diffraction studies. Figure 1 
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In contrast to 1 and 2, 3 has a discrete trinuclear structure with double-ring framework, which is also called a twin-cage framework. As shown in Figure 3 (1) distance (ca. 3.1 Å) is shorter than the sum of the van der Waals radii of copper (1.4 Å) and sulfur (1.85Å) atoms, indicating an association of the S(1) atom to the Cu(1) atom. As a result, the Cu(1) atom is based on the elongated octahedral geometry with four imidazole nitrogen atoms and the sulfur 10 atoms. Compounds 1, 2, and 3 were obtained depending on the organic solvents included in the reaction solutions when they were prepared. We studied whether or not these three organic solvents induce structural conversions among 1, 2, and 3. 15 Because these three compounds were only sparsely soluble in their solvents, MeOH, THF, and MeCN, the structural changes were monitored by measurements of X-ray powder diffraction (XRPD) patterns of each bulk sample before and after stirring in the solvents for a week. We found that 1 is converted to 3 20 irreversibly in this condition. Figure 4 shows the XRPD charts of a fresh sample of 1, the powder sample obtained after stirring of 1 in MeCN for a week, and simulated XRPD patterns of 1 and 3, which were obtained based on their crystal structures.
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Figure 4. XRPD (Cu Kα) pattern of a fresh sample of 1 (a) and the powder sample obtained after stirring 1 in MeCN for a week (c) with the simulated XRPD pattern for 1 (b) and 3 (d) .
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The XRPD peaks characteristic for 1 disappeared on treatment with MeCN, and the XRPD peaks of a pattern similar to the simulated pattern of 3 appeared. This result indicates that 1 converts to 3 by treatment with MeCN. We also studied whether or not the reverse conversion, i.e., from 3 to 1, was induced by selectively would be difficult in the solid state. Despite 1 is sparsely soluble in MeCN (one piece of crystal is not soluble in 100 mL of MeCN) and other general organic solvents, the conversion from 1 to 3 could proceed by recrystallization process.
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Although we also studied structural conversions between 1 and 2 by contact with THF and MeOH, and between 2 and 3 by contact with MeCN and THF, these combinations did not induce structural changes under the above conditions. Their XRPD charts are shown in the Supplementary Information ( Figure S9 , 65 S10, S13, S14).
In conclusion, treatments of CuSO 4 ·5H 2 O or CuCl 2 ·2H 2 O, bitb, and NaSCN yielded two new coordination polymers and a new discrete trinuclear complex with an M 3 L 4 -type double-ring structure. Their formations are dependent on the kinds of 70 organic solvents included in the reaction solvents. To clarify the effects of the organic solvents on the obtained structures, we studied the structural changes among the three compounds by contact with the organic solvents, MeOH, THF, and MeCN. This study showed that 1 converts to 3 irreversibly by contact with 75 MeCN, while no other conversions were observed after treatment of the bulk samples in the solvents.
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